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THE BACTERIOLOGICAL EXAMINATION OF
NINE AUTOPSIES ON CASES OF DIPHTHERIA
TREATED WITH ANTITOXIN.1

BY WM. ROYAL STOKES, M.D.,
Resident Assistant Pathologist, Boston City Hospital.

The occurrence in diphtheria of a general infection
with one or more of the pyogenic organisms in addi-
tion to that with the bacillus diphtherias has only re-

cently been satisfactorily demonstrated.
Barbier 2 and others, have pointed out from conclu-

sions based mainly upon the bacterial examination of
the throat, and clinical observation, the existence of
two distinct forms of diphtheria, one a simple infection
with the bacillus diphtherias, the other a mixed infec-
tion with one or more of the pyogenic cocci. The
objective demonstration, however, at autopsies on diph-
theria, of the invasion of the various organs by pyo-
genic cocci has received but little attention.

Geneserich,8 in the examination of 25 autopsies,
found the streptococcus in the blood and internal or-

gans of four cases, and in a number of others the
staphylococcus pyogenes albus was present. Wright
and Stokes,4 in 21 out of 31 cases, or in nearly 70 per
cent., found a more or less general invasion of the inter-
nal organs by the pyogenic bacteria, of which the strep-
tococcus was the one most frequently observed. Reiche6
has recently examined cultures from the spleen and
kidney of 42 cases of diphtheria, in 64 per cent, of
which he found streptococci and staphylococci together,
and in 41 per cent, of which streptococci were found
alone. Ricker 6 has also demonstrated streptococci in
pure culture from the liver of a fetus, and in a pla-
centa from a woman six months pregnant, who died of
septic diphtheria.

These observations are of interest as showing, not
only that diphtheria in the majority of cases is not an
infection with the bacillus diphtheria? alone, but also
because they explain the inefficiency of antitoxin in
many cases, for this agent cannot be assumed to act
against any other organism than the bacillus diphtheria;.

Besides this matter of poly-infection in diphtheria,
the occurrence of this bacillus in the various internal
organs has only recently been demonstrated as fre-
quent, and is of considerable interest.
Until the work of Frosch7 in 1893 it was generally

believed that the bacillus diphtherias was only to be
found in the local lesions. This investigation, how-
ever, proved that the bacillus invaded the internal or-

gans by demonstrating its presence in cultures made
from large amounts of material taken from the blood
and various organs of individuals dead of diphtheria.
Kolisko and Paltauf 8 have also reported the presence
of this organism in the spleen of one case ; Schmorl9
in the cervical glands, in seven out of ten cases ; and
Booker 10 has recently obtained it in cultures from the
spleen, submaxillary gland, lung, aud blood of the heart.
Kutcher n observed it once in the liver, and once in

1 From the Pathological Laboratory of the Boston City Hospital.2 Archives de niéd. expérim., 1891, No. 3.
s Jahrbuch f. Kinderheilkunde, xxxviii, 1894, Heft 2 und 3.
4 Boston Medical and Surgical Journal, March 21, 28 and April 4,

1895.
5 Centralblatt f. innere Medizin, xvi, 1895, No. 3.0 Centralblatt f. allg. Path, und path. Anatom., Bd. vi, No. 3.7 Zeitschrift f. Hygiene, Bd. xiii, 1893.
s Wiener klin. Woch., 1889.
9 Schmidt's Jahresbericht, Bd. 237, Heft 1.

10 Archives of Pediatrics vol. x, 1893.
11 Zeitschrift f. Hygiene, xviii, 1.

the kidney ; and Wright and Stokes 4 found it in the
lung in 30 out of 31 cases, in the liver in 9 out of 29
cases, in the kidney in 6 out of 31, in the spleen in 5
out of 31, in the blood of the heart in 5 out of 26, in
the brain tissue in 2 out of 5 cases, in the mucous
membrane of the stomach in 3 cases, and often in the
me8enteric, cervical, and bronchial lymphatic glands.
As a rule, the bacilli are only found in these situa-

tions in small numbers, and their occurrence here should
not be considered as in any way tending to disprove
the idea that diphtheria is essentially a toxemia. The
bacilli must be considered as gaining admission to the
circulating blood, in a certain sense, accidentally.
As a contribution to these subjects in the bacteriol-

ogy of diphtheria, the results of the examination of
nine autopsies on diphtheria cases performed at the
Boston City Hospital since January 1st are here re-

ported.
These were all uncomplicated cases of diphtheria, in

which antitoxin had been administered.
The method of examination consisted in making

cultures on coagulated blood-serum " slants " (Löf-
fler's mixture) from the lung, liver, spleen, kidney and
the blood of the heart. In all of the cases the bacil-
lus diphtherias was found post-mortem in cultures from
the respiratory tract.
In eight of the nine cases of uncomplicated diph-

theria to which antitoxin had been given, the bacteri-
ological examination at the autopsy showed a more or
less well-marked invasion of the blood by the pyogenic
cocci. The results in detail are as follows : In five cases
the streptococcus was found in the liver, spleen, kidney
and the blood of the heart ; in one case in the kidney
and blood of the heart; and in one case in the spleen.
The pneumococcus (micrococcus lanceolatus) was found
only infrequently, it being observed in two cases in the
kidney, in one of which the streptococcus was also
found in the spleen. In the cultures from one case the
only organism present was the bacillus coli communis.
In the lungs of all these cases were found the

bacillus diphtherias, streptococci, pneumococci, and the
staphylococcus pyogenes aureus, either alone or in va-
rious combinations.
The presence of the organisms mentioned above in

the various viscera enables us to better understand the
fatal issue in spite of the antitoxin given ; for this
agent, as stated above, cannot be assumed to act against
any other organism than the bacillus diphtherise.

Welch13 has lately published the statistics of 7,166
cases of diphtheria treated by antitoxin, in which the
percentage of fatal cases was only 17. In 2,276 cases
in which this remedy was not used, he found the fatal-
ity to be 42 per cent.

He considers anti-diphtheritic serum a specific cura-
tive agent for diphtheria, and shows that if antitoxin
be given during the first three days of the attack, the
fatality is much less than in cases in which the serum
is given later in the disease.
He also thinks that this serum may prevent the de-

velopment of secondary infections, and that the failure
of antitoxin to cure may at times be due to the pres-
ence of other complicating bacteria.
Assuming, therefore, beyond peradventure, the effi-

cacy of this remedy, the importance of its early and
thorough administration cannot be overestimated, for
by this means the dangers of secondary infection may
12 Johns Hopkins Hospital Bulletin, Nos. 52-58, July and August,
1895.
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not only be lessened, but if this condition be present,
the system may possibly be better prepared to over-
come the ill effects of the various complicating bacte-
ria present in the body.

As to the occurrence of the bacillus diphtherias in
the internal organs in these nine cases, it cannot be
said that it has been met with any less frequently than
in other cases which have come to autopsy at the City
Hospital, and which are referred to above. In these
antitoxin cases it has been found in the kidney in four
cases, and once in the heart and spleen respectively.

CLINICAL EXPERIENCE IN ABDOMINAL SUR-
GERY AT THE MASSACHUSETTS GENERAL
HOSPITAL.

BY J. COLLINS WARREN, M.D.

(Continued from No. 23, p. 559.)

Pyosalpinx, Tubercular Peritonitis, Laparotomy,
Recovery.

—

This girl, twenty years of age and un-
married, entered January 16, 1894, in a very weak
and debilitated condition. Her symptoms she dates
from last May, when she had a sharp pain in the lower
abdomen during the first day of menstruation. This
pain returned with succeeding periods until October,
since which time she has not flowed. Her first cata-
menia was at fifteen ; then to sea-bathing she ascribes
amenorrhea for three months. Since then she has
been fairly regular. Ten weeks ago very severe pain
in hips and back, not at menstrual time. The pain
was ushered in with a chill and vomiting. The chills
recurred, and she has been in bed for seven weeks.

On physical examination nothing but tenderness
could be made out to right of uterus. As the tempera-
ture continued high, it was decided to operate.
January 26th, in the Trendelenburg position, a four-

inch median incision below the umbilicus showed the
omentum and intestines to be adherent to the abdominal
parietes. The intestines were glued together and
covered with minute tubercles, a small amount of hem-
orrhagic fluid escaped. A localized abscess cavity was
found in the right pelvis. In this cavity was the
thickened and tortuous right Fallopian tube, which
was tied close to the uterus and removed. The cavity
was then sponged and packed with iodoform gauze,
and the external wound was dressed with aseptic
gauze.

There was considerable shock after the operation.
For several days there was a very free purulent and
fecal discbarge. The wound was treated with irri-
gations of corrosive sublimate (1 to 10,000), and later
with sulphonapthol and styroue. Recovery was rather
slow, and on March 12th she was sent to tbe Convales-
cent Home to recuperate her strength. The sinuses
were still discharging, but there was marked improve-
ment in her general condition.
Patient gained in health and strength until the

autumn of 1894. After that she failed slowly, and
died January 23, 1895.

OÖPHOKECTOMY.
There were in all seven cases of oöphorectomy,

with no deaths. One was for fibroid tumor of the
uterus, already reported. One was for neurasthenia
and dysmenorrhea ; in this case the report, eight
months later was, " Health still poor." In another
case a small ventral hernia was reported eight months

later. Three cases are selected for this report, as

having special points of interest.
Vermoid Tumor of Ovary, Laparotomy, Recovery.

—

E. H., married, aged fifty-seven years, entered the
hospital December 17, 1893. In May, 1893, she ex-

perienced a sharp pain in the lower abdomen just
above the symphysis, with a frequent desire to mictu-
rate. This lasted a few hours. In June she had an-
other attack, which to a certain extent has persisted.
Climacteric eight years ago. Constipated. She is
well developed and nourished. To the left of the
uterus is a tumor the size of orange. Not tender.
Operation in Trendeleuburg position. A four-inch

median abdominal incision disclosed a tumor of the
left ovary, connected to the uterus by a small pedicle
which included the tube. With the trocar about six
ounces of thick gelatinous matter was evacuated, and
the tumor was removed. Abdominal wound closed.
Uneventful recovery. One month from operation

she was discharged well.
On opening the cyst after removal, it was found to

contain hair, a tooth and adipose tissue
—

a true
teratoma. A portrait of this tumor may be seen on

page 750 of my " Surgical Pathology."
Extra - Uterine Pregnancy (?), Ovarian Cyst, Lapa-

rotomy, Appendectomy, Recovery.
—

The patient, a
married woman of forty-three years, entered the hos-
pital December 27, 1893. For six years she has had
a draggiug-down sensation — uterine. For two years
"nervous prostration." Six years ago she bore a

child, and one year ago she miscarried at three months.
Three months ago she considered herself one month
pregnant, although catamenia had appeared. She had
a sudden severe pain above and to right of umbilicus.
Has lost flesh and strength. Feels better when stand-
ing. Appetite good. By vagina a cyst can be felt in
posterior cul-de-sac.
Operation was performed January 5, 1894, in the

Trendelenburg position. A five-inch median incision
was made. A cyst, the size of a lemon, occupied the
position of the left ovary, and the left Fallopian tube
was dilated to the size of a walnut. From this dilated
part, which was about an inch from the uterus, escaped
what was apparently a large clot. No fetal structures
were observed. The tube and cyst were removed
close to the uterus. The uterus contained three or
four small mural fibroids which were not disturbed.
The appendix vermiformis was accidentally exposed
during the operation, and was found to contain several
concretions, and was ligatured and removed. The ab-
dominal wound was closed.

On the eighth day the stitches were removed. The
patient made an absolutely uneventful recovery, and
was discharged on the twenty-sixth day.
August 6, 1895. Patient reports herself in good

health. The catamenia have been regular as '' clock-
work " since the operation. There is no hernia.
Retention Cyst of Ovary, Ovariotomy and Ventral

Fixation, Recovery.
—

Single, twenty years old. En-
tered February 9, 1894. When nine years old sus-
tained injury to lower spine from fall, necessitating
cushioned seat ever since. Suffers from backache, etc.
Catamenia began at thirteen, never regular. Three
years ago again fell ; symptoms aggravated. Douch-
ing and packing for six months without relief. Two
years ago pain in epigastrium ; dull at first, then
sharp, accompanied by nausea and vomiting ; chill,
with temperature 104°. In bed two weeks. Trouble
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